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Abstract 
BACKGROUND: Pre-eclampsia is a major cause of maternal death in Indonesia. Prevention of the incidence of 
pre-eclampsia is believed as one of the optional treatment that can be done by consuming calcium 
supplementation 
AIM: This study aimed to investigate procalcitonin levels in non-small cell lung cancer patients.  
METHODS: Observational study with prospective cohort design with a quantitative approach was conducted to 
see the validity and re ability of the question. The population was pregnant women in Kutabaro Health Center in 
2018 who were pregnant women > 20 weeks from the appropriate inclusion and exclusion criteria of a total of 29 
respondents. The intervention group who were given calcium and about 58 pregnant mothers were assigned for 
the controlled group. The sampling technique was the Multistage sampling method/ sampling, using purposive 
sampling and Total Population. Analysis of data using uni-variable, bi-variable and multiple variables. The 
statistical test used Chi-Square (
2
) at the significance level of p < 0.05. To see the magnitude of the risk with the 
Relative Risk (RR) with a 95% confidence interval (CI). 
RESULTS: A total of 68 lung cancer patients fulfilled the criteria of this study, 55 men (80.9%) and 13 women 
(19.1%). The highest percentage of cytology/histopathology type found was adenocarcinoma (80.9%), and 60.3% 
of those were diagnosed in stage IV. An increased procalcitonin level (greater than 0.01 ng/mL) occurred in 
80.9% of Non-Small Cell Lung Cancer (NSCLC) patients. It appears that the higher the stage of lung cancer, the 
lower procalcitonin levels would be, although it was not statistically significant. There was no association between 
lung cancer subtype with procalcitonin levels.  
CONCLUSION: An increased level of procalcitonin may be an indication not only for infection but also for 
NonSmall Cell Lung Cancer. 
 
 
 
 
Introduction 
 
One of-of the Millennium Development Goals 
(MDGs) is to improve the health of pregnant women 
by reducing maternal mortality (RMM). Indonesian 
MDGs is reported the still high maternal mortality rate. 
The maternal mortality rate in Indonesia is still high at 
359 per 100 000 live births [1]. The maternal mortality 
is dominated by three main causes, namely 
hypertension in pregnancy, bleeding and infection. 
Hypertension in pregnancy has increased in 
proportion, from 20% in 2007 to 30% in 2012 [2]. 
Hypertension in pregnancy (HDK) including pre-
eclampsia is a major cause of maternal mortality 
worldwide [3]. Prevention of the incidence of pre-
eclampsia can be done with calcium supplementation. 
Calcium supplementation can reduce the risk of pre-
eclampsia and prevent preterm birth [4].  
The World Health Organization (WHO) has 
recommended calcium supplementation 1500-2000 
mg/day in populations with low calcium intake as part 
of antenatal care (ANC) as prevention of pre-
eclampsia in pregnant women, especially in pregnant 
women who have a high risk of hypertension [5]. 
Some regions in Indonesia provide calcium 
supplements to pregnant women when conducting 
pregnancy examinations to health centres. The 
implementation of calcium supplementation in the 
community health centre is not always the same in 
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terms of the time and amount of calcium supplements. 
Some research results in developing countries 
generally have low calcium intake. Research in 
Cameroon showed that as many as 94.6% of 
pregnant women had inadequate calcium intake, the 
average intake of pregnant women only fulfilled the 
recommended 62.3% calcium nutrient adequacy rate 
(RDA) [6].  
Research in Thailand showed that as many 
as 55% of pregnant women had inadequate calcium 
intake with an average calcium intake of 493.2 
mg/day, equivalent to 61.7% of the calcium RDA of 
Thai people [7]. Research in Peru shows the 
prevalence of pregnant women who have an 
inadequate calcium intake of 86% [8]. Research in 
Indonesia after the monetary crisis showed that the 
average calcium intake of pregnant women was 360 ± 
140 mg/day and 96% of pregnant women had 
inadequate calcium intake [9]. Calcium intake in 
pregnant women in developing countries is generally 
very low due to diet [10]. In contrast to developed 
countries which generally have high calcium intake 
due to the production and consumption of dairy 
products [11]. Some regions in Indonesia have 
calcium supplementation programs for pregnant 
women, one of which is the large Aceh District. The 
implementation of calcium supplementation in health 
centres in large Aceh is not always the same in terms 
of the time and amount of calcium supplements. 
Prevention of the incidence of pre-eclampsia can be 
done by giving calcium supplements by doctors, and 
midwives, especially in rural areas. The results of 
observations and data from the Aceh Besar Health 
Service showed the highest cases of pregnant women 
who experienced pre-eclampsia in the Kutabaro 
community health centre. In 2018 at the Pukesmas 
Kutabaro District of Aceh, there were 29 cases of 
pregnant women who had pre-eclampsia, 2 of whom 
were cases of eclampsia. The case of pregnant 
women who experience pre-eclampsia is increasing in 
the following year.  
Pre-eclampsia events contribute to maternal 
deaths. Data from the Aceh Provincial Health Office in 
2018 showed that the maternal mortality rate (MMR) 
in Aceh Province was 135/100,000 births [12]. Giving 
calcium is an effort to support the prevention of pre-
eclampsia and prevent maternal mortality. Based on 
the background of the problem above, this study aims 
to determine the effect of Supplement calcium to 
prevent Pre-eclampsia in pregnant women at the Kuta 
Baro Health Center, Aceh Besar. 
 
 
Material and Methods  
 
To get the data for this research, it used the 
observational technique with a quantitative approach 
and a prospective cohort research design. It was 
conducted from July to November 2018 at the Kuta 
Baro Community Health Center. The population in this 
study were pregnant women who had a gestational 
age of more than 25 weeks, totalling 60 participants 
and 30 were assigned as the intervention group and 
30 others as the controlled group. The local 
midwives/village officials who monitored calcium 
consumption in pregnant women are 30 participants. 
The population in this study were pregnant women 
who were at the Kuta Baro Health Center in 2018. The 
samples in this study were pregnant women with 
gestational age > 20 weeks, according to inclusion 
and exclusion criteria.  
The number of samples in this study was 30 
respondents for the group given calcium with a dose 
of 1000 mg and 30 respondents who were given 
calcium at a dose of 500 mg (ratio 1:1) — data 
analysis using chi-square statistical approach to the 
analysis of bivariate and multivariate regression 
analysis. 
 
 
Results  
 
Uni-variate Analysis 
Table 1 shows the average calcium in the 
blood before intervention amounted to 9.1 with the 
lowest level 8 and the highest 10.2 while the average 
calcium in the blood after the intervention was 9.9 with 
the lowest grade value of 8.8 and the highest 13.5. 
100% of pregnant women did not experience the 
occurrence of pre-eclampsia at the Kuta Baro Health 
Center, Aceh Besar. 
Table 1: Characteristics of Respondents in the study of the 
Effect of Giving Calcium Supplements by local midwives on 
calcium levels to prevent pre-eclampsia in pregnant women 
Variable N mean ± SD % Min-max 
Calcium levels in blood Before 9.1 ± 0.7 8 - 10.2 
 After 9.9 ± 0.8 8.8 - 13.5 
Pre-eclampsia Yes 0 0 
 Not 60 100 
Education High 34 56.7 
 Low 26 43.3 
Parity At risk 25 41.7 
 Not Risky 35 58.3 
Mother's age At risk 13 21.7 
 Not Risky 47 78.3 
Points antenatal care 
(ANC) 
Midwife 56 93.3 
 Hospital 4 6.7 
Blood pressure Sistole 116.0 ± 8.3 88 -138 
 Diastole 73.3 ± 7.9 50 - 90 
Frequency of antenatal care (ANC) 2.3 ± 0.5 1 - 3 
 
Bi-variate Analysis 
Data analysis is to see differences in the 
average effect of giving calcium supplements by 
midwives on calcium levels for the prevention of pre-
eclampsia in pregnant women using a paired t-test. 
The effect of external variables on calcium levels in 
the blood of pregnant women using the independent t-
test. 
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Table 2: Paired t-test Effect of Calcium Supplement on calcium 
levels for the prevention of pre-eclampsia in pregnant women 
between the intervention and control groups 
Variable Calcium Difference t p 
Before After 
mean ± SD mean ± SD 
Group Intervention 8.9 ± 0.7 9.8 ± 0.8 0.8 
 
5.6 0.0001 
 
Control 9.3 ± 0.6 10.0 ± 0.8 0.7 4.3 0.0002 
 
The results of the analysis using a paired t-
test showed that there was a significant change in the 
average blood calcium levels before and after 
intervention in the intervention group with a p-value of 
0,0001. In the control group, there was a significant 
difference in the level of calcium in the blood before 
and after the intervention (p = 0,0002). 
Table 3: Results of independent t-test variables outside the 
effect of giving calcium supplements by midwives on calcium 
levels to prevent pre-eclampsia in pregnant women 
Variable n Calcium Differenc
e 
T p 
mean ± SD 
Group Intervention 30 0.8 ± 0.84 0.1 
 
0.41 0.68 
 Control 30 0.7 ± 0.9   
Education High 34 0.9 ± 1.1 0.2 
 
1.0 0.32 
 Low 26 0.7 ± 0.6   
Parity At risk 25 0.9 ± 1.1 0.1 
 
0.6 0.57 
 Not risky 35 0.8 ± 0.8   
Mother's age At risk 47 0.9 ± 1.0 1.3 
 
1.1 0.29 
 Not risky 13 0.6 ± 0.9   
ANC 
Frequency 
> 2 19 0.9 ± 1.1 0.3 1.1 0.29 
 ≤ 2 41 0.7 ± 0.8   
 
Table 3 shows there is no difference in the 
average calcium in blood levels in the external 
variables for both The results of the study using paired 
t-test showed that there were differences in the 
average calcium levels before and after calcium 
supplementation in the intervention group and the 
controlled group (p ≤ 0.05). The results of the study 
also showed that 100% of the study sample did not 
experience pre-eclampsia. The difference between 
groups of pregnant women who received calcium 
supplements amounted to 1000 mg with 500 mg 
which was equal to 0.1 mg and statistically the value 
of p ≥ 0.05. The results showed an increase in blood 
calcium levels after calcium was given in the 
intervention group and the control group.  
However, there was no difference in the 
increase in calcium levels in the blood of pregnant 
women between mothers who received 500 mg and 
1000 mg calcium in the intervention and control 
groups. The results also showed that there was no 
relationship between the characteristics of participants 
with an increase in calcium levels in the mother's 
blood.  
 
 
Discussion 
 
The results of the meta-analysis show that 
calcium supplementation during pregnancy effectively 
reduces the occurrence of pre-eclampsia [13], [15].  
Pregnant and breastfeeding women need 
more calcium than non-pregnant women. Calcium in 
pregnant women can support the formation of bones 
and teeth and fetal joints. Calcium deficiency in 
pregnant women can cause calcium requirements 
taken from calcium reserves in the mother's bones; 
this has the potential to cause osteoporosis in the 
mother. Giving calcium by midwives to pregnant 
women adequately is strongly recommended because 
it can prevent the occurrence of pre-eclampsia [14]. 
The results of the study conducted from a cohort 
study that there are several factors that can cause 
pre-eclampsia, namely diabetes, multiple pregnancy, 
nulliparous, family history of eclampsia, high body 
mass index and maternal age more than 40 years 
[15].  
The results of the study showed that mothers 
at risk did not cause pre-eclampsia in the mother. The 
results of this study are different from the research 
conducted by Astuti, that the age of more than 30 
years is at risk of experiencing pre-eclampsia, as well 
as mothers with a history of pre-eclampsia who have 
a 3 times greater risk of experiencing severe 
eclampsia compared with mothers who do not have a 
pre-eclampsia history 16]. Some studies suggest 
calcium supplements for pregnant women to prevent 
pre-eclampsia, especially in the second and third 
trimester of pregnancy, especially in low social-
economic areas [17]. Calcium deficiency can increase 
the risk of pre-eclampsia, especially in young women. 
Calcium supplements can reduce the incidence of 
pre-eclampsia, although the effect of consumption of 
calcium supplements depends on the age and social-
economic status of the mother, especially in areas 
with low calcium consumption geography [18]. 
In conclusion, there was a significant change 
in the average blood calcium levels before and after 
calcium supplements were given in the intervention 
and control groups (p < 0.05). Supplementation 
Calcium in Pregnant Women at Kuta Baro Community 
Health Center can prevent the occurrence of pre-
eclampsia. 
 
 
References 
 
1. [BPS] Badan Pusat Statistik. Survei demografi dan kesehatan 
Indonesia [laporan]. Jakarta (ID): Badan Pusat Statistik, 2012. 
2. Kementerian Kesehatan Republik Indonesia. Profil Kesehatan 
Indonesia Tahun 2013. Jakarta: Kementerian Kesehatan Republik 
Indonesia, 2014. 
 
3. Say L, Chou D, Gemmill A, Tunçalp Ö, Moller AB, Daniels J, 
Gülmezoglu AM, Temmerman M, Alkema L. Global causes of 
maternal death: A WHO systematic analysis. Lancet Glob Health. 
2014; 2(6):e323-33. https://doi.org/10.1016/S2214-109X(14)70227-
X 
 
4. Camargo EB, Moraes LF, Souza CM, Akutsu R, Barreto JM, da 
 
Clinical Science 
_______________________________________________________________________________________________________________________________ 
 
_______________________________________________________________________________________________________________________________ 
4                                                                                                                                                                                                   https://www.id-press.eu/mjms/index 
 
Silva EM, et al. Survey of Calcium Supplementation to Prevent 
Preeklampsia: The Gap between Evidence and Practice in Brazil. 
BMC Pregnancy and Childbirth. 2013; 206(13):1-7. 
5. WHO. World Health Statistics 2013. Geneva: World Health 
Organization, 2013.  
6. Agueh VD, Tugoué MF, Sossa C, Métonnou C, Azandjemè C, 
Paraiso NM, Ouendo ME, Ouédraogo LT, Makoutodé M. Dietary 
calcium intake and associated factors among pregnant women in 
southern Benin in 2014. Food and Nutrition Sciences. 2015; 
6(11):945-954. https://doi.org/10.4236/fns.2015.611098 
 
7. Sukchan P, Liabsuetrakul T, Chongsuvivatwong V, 
Songwathana P, Sornsrivichai V, Kuning M. Inadequacy of 
nutrients intake among pregnant women in the Deep South of 
Thailand. BMC Public Health. 2010; 10(572):1-8. 
https://doi.org/10.1186/1471-2458-10-572 
 
8. Sacco LM, Caulfield LE, Zavaleta N, Retamozo L. Dietary 
pattern and usual nutrient intakes of Peruvian women during 
pregnancy. European Journal of Clinical Nutrition. 2003; 
57(11):1492-1497. https://doi.org/10.1038/sj.ejcn.1601716 
PMid:14576764  
 
9. Hartini TN, Winkvist A, Lindholm L, Stenlund H, Persson V, 
Nurdiati DS, Surjono A. Nutrient Intake and Iron Status of Urban 
Poor and Rural Poor without Access to Rice Fields Are Affected by 
the Emerging Economic Crisis: The Case of Pregnant Indonesian 
Women. European Journal of Clinical Nutrition. 2003; 57(5):654-
666. https://doi.org/10.1038/sj.ejcn.1601595 PMid:12771966  
 
10. Cheng Y, Dibley MJ, Zhang X, Zeng L, Yan H. Assessment of 
Dietary Intake among Pregnant Women in a Rural Area of Western 
CHINA. BMC Public Health. 2009; 9(222):1-9. 
https://doi.org/10.1186/1471-2458-9-222 
 
11. Harville E, Schramm M, Watt-Morse M, Chantala K, Anderson 
J, Hertz-Picciotto I. Calcium Intake during Pregnancy among White  
and African-American Pregnant Women in the United States. The 
Journal of the American College of Nutrition. 2004; 23(1): 43-50. 
https://doi.org/10.1080/07315724.2004.10719341 PMid:14963052  
12. Dinkes Aceh. Profil Kesehatan Aceh 2018. Banda Aceh. 
Dinkes Aceh, 2018.  
13. Hofmeyr Y, Dully L, Ataalah A. Dietary calcium 
supplementation for prevention of pre-eclampsia and related 
problem: a systemic review and commentary. BJOG. 2007; 
114(8):933-43. https://doi.org/10.1111/j.1471-0528.2007.01389.x 
PMid:17565614  
 
14. Sukonppong, Phopong. Serum calcium and serum magnesium 
in normal and preeclampsia pregnancy. Arch Gynecol Obst. 2007; 
214(1):12-16. 
 
15. Agus, P, Jhon MF. Metabolisme kalsium, Buku Ajar ilmu 
penyakit ; jilid III edisi V : Balai penerbit FKUI, 2009.  
16. Astuti, SL. Analisis faktor resiko terjadinya preeklampsia berat 
pada ibu hamil trimester 3. Jurnal Terpadu Ilmu Kesehatan. 2013; 
2(2):41-155. 
 
17. Bennett, Zuzannah, et al. Association of ontario midwives, 
Hypertensive disordes of pregnancy, clinical practice guideline 
No.15. Toronto, Kanada, 2012. : 
http://www.aom.on.ca/Health_Care_Professionals/Clinical_Practice
_Guidelines/.2012; 
 
18. Punthumapol C, Kittichotpanich B. Serum calcium, magnesium 
and uric acid in preeclampsia and normal pregnancy. J Med Assoc 
Thai. 2008; 91(7):968. PMid:18839833  
 
19. Mohieldein AH, Dokem AA, Osman YH, Idris HM. Serum 
calcium level as a marker of pregnancy-induced hypertension. 
Sudan Journal of Medical Sciences. 2007; 2(4):245-8. 
 
 
